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T HE OFFICE OF EDUCATION has issued several bulletins on the 
Offerings and Registrations in High-School Subjects. The most re- 
cent of these bulletins was for the year 1033 31. Data lor a similar 
bulletin for 1918 49 are now in process of tabulation. 'These bulletins, l>c 
• cflUse the number of subjects and schools involved, cannot report 

more than the over-all data for any subject area. This leaves school leaders 
and the general public without 'data concerning the general conditions and 
specific factors that relate to any particular subject area such as science. 

The data reported in this bulletin were obtained from a sampling oV the 
Nation s public high schools. The bulletin presents a glimpse of the na- 
tional conditions that influence opportunities for learning science. If leaders 
in various units of our systems of schools become concerned about these 
opportunities, it may be wise f<$r them to make a comprehensive survey of 
the same type involving the schools' in their own system. Summaries of 
such local studies when compared with this national report may help to 
reveal local problems which can be studied and provide a basis for making 
needed improvements. 


ol *lea 


School leaders should reoogniae that' all youth will help to determine the 
uses to be made of acientific developments. For this they need a general 
understanding and appreciation of scientific principles and facts. - They need 
to know the types of evidence that make scientific knowledge dependable. 
They need to know how to determine quality of scientific informatidb. Gan 
tl\e general science courses, and perhaps a course' such as biology, provide 
the science learnings necessary for intelligent living? Are science courses 
appropriation content, methods, and experiences to the needs of all youth? 
What additions or alternatives can be provided in order bring science 
offerings in tune with our times? * 

4 

School leaders should also recognise that among high-school youth are 
to be found the creative scientists of tomorrow. Axe we adequately nur- 
N VII 


luring these young scientists in our high-school activities? Do we find in our 
schools the facilities and leadership needed to challenge the interests and 
abilities of these precious minds? * ' 

This study was undertaken to reveal the extent and nature of our science 
education enterprise at high-school levels. Jt is hoped that many fruitful 
developments will grow out of a view of what we are currently doing. 

Galen Jones, Director, \ 
Division of Elementary and Secondary Schools 


ThU study report* enrollment* In general *cience 9 
biology, chejustry, and phy*ic* in public high *chool$, 
the additional science offerings , the number of teachers 
serving the*e pupils , dess sUe, grade placement qf 
science subjects, time allotments for recitation and 
laboratory, and troublesome problem* related to the 
teaching of science* * 1 * * The findings are based on data 
collected for the school year 1947-48. These data 
were provided by teachers or administrators in a 
sampling of the n/ation 9 * public high schools. 


nature 

of the sample 

THE SAMPLE, including 755, or 3.15 percent, of the 23,947 * public high 
schools, Negro and white, was a stratified random sample in which the schools 
were selected according to size and type of school Of the 755 public high 
schools, 715, or 94.7 percent, provided information which was used for the 
purposes of the study. These included 34 schools which provided informa* 
tion included in all but a few sections of the study. There were 18 schools, 
or 2.4 percent, reported as dropped from the list of high schools through 
consolidations or other administrative changes. Only 22 schools, or 2.9 
percent, failed to respond. The 733 schools that responded constituted 3.06 
percent of the public high schools of the United States, and the schools that 
reported usable data constituted 2.99 percent of the Nation’s public high 
schools. 

Table 1 compares the sizes of public high schools in the United States with 
the schools that provided data for this study. Table 2 presents similar com- 
parisons based on the types of public high schools. It should be noted that 
the sample was somewhat more closely related to all the public high schools 
in terms of the sizes of the schools than it was in terms of the types of schools. 

Table 3 compares the types and sizes of public high schools in the United 
States with the schools invited to participate in this study. It also reports 
the number and percent of schools according to the completeness of the 
reports received from these schools. 

It should be noted that the schools that failed to respond were of the same 

''j 

1 la developing the plan far tbit atady, the author received valuable assistance from the Research Committee 
of the National Association for Research in Science Teaching. The members of this committee who served 
on the Office of Education Advisory Committee on Research in Secondary School Science Education were: 
Arthur’ 0. Baker, Cleveland Public Schools ; Cuyhert P. Gaboon, Ohio State University; and Francis D. 
Curtis (chairman). University of Michigan, The suthor also wishes to acknowledge the helpful suggestions 
given by various members of the Office of Education staff. 

1 If ungraded high schools and high schools with an enrollment of fewer than 10 pnpils were included, the 

total n amber ef public high schools would be 24,516. 
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offerings and enrollments 
in science courses 

General science is almost the only science course offered seventh- and 
eighth-grade pupils in public high schools. Even at the ninth-grade level, 
general science continues to be the standard science course. Of the 135 
high schools offering science courses other than general science, biology, 
chemistry, and physics, 108 schools were senior high schools and only 21 
were junior-senior high schools. The expansion of science offerings is a 
typically senior high school development. The extent' and general nature 
of this expansion of offerings is reported on pages 22 and '23. 

' on, Y 249, or 34.8 percent, of the 715 schools in the sample reported 

that they were offering seventh-grade general science, and only 335, or 46.9 
percent, of the 715 reported that they were offering eighth-grade general 
science during the first term of the school year 1947-48, it should be under- 
stood that only 348, or 48.7 percent, of the 715 schools in the Sample were 
junior, junior-senior, or undivided high schools. Then, too, many schools 
schedule pupils for the seventh- and eighth-grade general science during 
one semester only. Therefore, a somewhat different percentage of schools 
would offer the course, and a larger number of pupils would be enrolled, if 
data for both terms of the school year had been considered. Some informa- 
tion concerning the prevalence of single semester general science courses 
can be obtained from table 29, which shows the time per year allotted to the 
various science courses. 

More schools offer the regular science ‘'courses and more pupils enroll in 
them than was reported by the schools for this study. This is due to the fact 
that some schools make a practice of alternating science courses in successive 
years. Alternating of courses commonly involves ninth-grade general 
science and biology , and chemistry and physics. Data concerning the extent 
to which alternating of science courses is practiced in public high schools 
were not obtained in this study. 

Table 4 summarizes the number and percent of schools offering the various 
generally accepted science courses and shows the number and percent of 
pupils in these schools who were enrolled in these science courses during 
the first term of the school year 1947-48. Some of the schools offered addi- Q 
tional science course during this term; therefore, the total number of pupils 
who were taking science courses would be higher than that shown in this 
table, which is limited to the six generally accepted science courses. 

4 i . 


ERIC 



i 


, offerings and enrollments in science courses 5 
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Parcant of Pupils la Lost 4 Tears of High School 
in Science 

' Tbe . base ftelected for reporting percentage enrollment in the various sci- 
ences in this section is the total enrollment of pupils in the last 4 years of 
high school. This base was selected because it has been used in previous 
reports on offerings and enrollments prepared by the Office of Education 
Even though Uie same general base is used, there are certain noteworthy 
differences which those who study this section should keep in mind. In the 
report for 1933-34 8 more than 70 percent of the schools of the country was 
included, and nearly 80 percent of the pupils enrolled was involved. In the 
study here reported, 97.1 percent of the schools in a representative sample 
reported, and a correspondingly close approach was made toward getting 
the total number of pupils enrolled in these schools. 

Table 5 is based on data from 715 public high schools and includes the 
pupils who were in their last 4 years of high school. Grades 9, 10, 11, and 12 
were included for schools on the 12-year plan. The eighth grade was in- 
eluded for schools on the 11-year plan. 


* Oferingt mod H»ii*tmtiont in Blgk.Schoni Smbfccit. 
Education Belleiia 1931, No. 6. 
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A basis for comparing percentage enrollments in various science subjects 
with the percent of pupils enrolled in the various years of high school is 
data concerning the distribution of pupils in the last 4 years of high school 
previously reported by the Office of Education. Table 6 gives the percentages 
for the years shown. 
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Tables 7 and 8 present the enrollment in ninth-grade general science, 
biology, chemistry, and physics, according to sex and in comparison with the 
total enrollment of boys and girls in various sixes and types of public high 
schools. A study of these tables reveals that boys and girls are distributed 
in these science courses in about the same proportion as they are found in 
the high -school enrollment, except for the chemistry and physics courses. 
In chemistry there is a somewhat larger number of boys than girls, while in 
physics the boys outnumber the girls more than two to one. The distribu- 
tion of boys and girls in various sixes and types of schools and their distri- 
bution in the regular 1 high-school science courses oan also be noted in these 
tables. / 
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**»»>** Grad* General Science 
Com pared WIth Total School Enrollment in These Grades, hr 
Type and Sise of School 


General science in the seventh and eighth grades is rather definitely lira- 
ited to pupils at the corresponding grade level. In many schools general 
science is a required subject, but not all of these schools require pupils to 
enroll in general science throughout the school year. Alternating general 
science with some other subject is the type of scheduling practiced in some 
high schools. Therefore, the date in tables 9 and 10, which are based on the 
.hist term of the school year 1947-48, show a smaller number of pupils 
enrolled in general science in grades 7 arid 8 than the school enrollment in 
the corresponding grades would lead us to expect 

This study does not present data indicating the proportion of the seventh- 
and eighth-grade pupils who were enrolled in general science during the 
second term. The data presented indicate that during the first term of the 
school year 1947-48 in the schools having a seventh grade, 61.6 percent of 
the pupils in that grade were enrolled in seventh grade general science. The 
corresponding figure for the eighth grpde is 78.4 percent. 

Enrollments in seventh- and eighth-grade general science in the various 
types and sires of schools are basically similar to the distribution of pupils 
in these types and sizes of schools. However, it can be noted that a few 
types and sizes of high schools enrolled all or nearly all the pupils of a 
particular grade in general science, while a few other types and sizes of high 
schools enrolled considerably less than all of the pupils of a grade in the 
corresponding general science course. Regularly organized high schools 
(no junior high school precedes) reported all eighth-grade pupils enrolled 
m the corresponding general science. Small high schools with enrollments 
of 74 pupils or fewer showed a relatively high proportion of the pupils at 
the seventh and eighth grades enrolled in general science. 
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The table reporting the distribution of pupils in biology by type and size 
of high school reveals a few situations and conditions which are worthy of 
note. There were pupils enrolled in biology in schoola which did not have a 
tenth grade. This indicates that some junior high schools were offering 
biology and enrolling ninth-grade pupils. Some, senior high schools with 
enrollments of more than 2,500 pupils reported mo* pupils enrolled in 
biology than the number of pupils enrolled in the tenth grade. This indicates 
what is substantiated by table 22, namely, that many schools enrolled pupils 
above the tenth grade in biology. As was the case for general science, the 
smaller high schools reported a relatively higher proportion of pupils in the 
biology cour^ compared to the pupils enrolled in the tenth grade, than did 
the moderately large high school*. 


EnT ° n m <w t Chemistry a ad Physics Compared With Total 
School Enr ol lmen t in Grade 11 and in Grade 12 

Chemistry and physics are commonly studied in the eleventh and twelfth 
grades. Since chemistry, is taken somewhat more often in the eleventh grade, 
and physics in the twelfth grade, the comparisons shown in table 13 are 
between the school enrollment in the eleventh grade and the chemistry enroll- 
ment, while in table 14 the comparisons are between the school enrollment 
in the twelfth grade and the physics enrollment Comparisons of these 
'• enrollments in different types and sires of schools are given. 

Chemistry is of course not offered as a separate subject in junior high 
schools, although it is a part of general science in such schools. A com- 
parison of the total enrollments in chemistry and the total enrollments in 
the eleventh grade reveals that there are no significant variations among 
various types of schools. The distribution of pupils in chemistry and 
physics is similar to the distribution of pupils in these various types of 
schools. It can be noted, however, that there are more boys than girls 
enrolled in chemistry in all types of schools except one. On the basis of 
the data reported in the study, one can expect to find 10 girls and 13 boys in 
an average chemistry class of 23 pupils. 

Chemistry is not offered as a subject in the very small high schools. In 
the high schools with enrollments of fewer $an 100 pupils, a number equiva- 
lent to less than 25 percent of the pupils in the eleventh grade were enrolled 
in chemistry, while in high schools of all sixes a number equivalent to 39.4 
percent of the eleventh-grade pupil* were enrolled. 

Since the chemistry pupils came almost equally from the eleventh and 
twelfth grades, it is of some significance to indicate that about one-fifth of 

pupils enrolled in these grades represented the number enrolled in 
chemistry* 
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teaching of science in public high schools 

Physic* like chemistry, is offered to the junior high school* shh„„gh 
physics subject matter is included in general science. Table 14 compares 
c number of PJVils'in physics with the number of pupils enrolled in the 

5*'' d 'T °” 01 P " pil! ' to ph >' sia! “ •*><"« • constant 

percent of the pupils in the various types of school* However, the compare- 

ko J? “ d * * “ Pky-ic >* different to various type, of aiml 

onlT^f T” h,gh * Ch00 * wiUl i ra,T '" nior coll '* e («f which type 
totlL^ K ?° i. W "i t T'" d ' d “ ** **"*''>. on'y dtc separately admto! 
T!° r , hlgh L '‘t 001 * P rec '* d by junior high school* the regularly 

”®"'7 d h hl ^ “ l >ooK «d the undivided high school, show IhThighJ 
rat o of boy. t„ gml* I„ ^ Kboo)> ^ m ^ ^ ^ 

girl enrolled ui physic* The ovcr-sll average of boy. to girl, is such that 
in die average physics dsas of 19 pupils there are 5 girl* 

Phyaic* to contrast to chemistry, is offered in many of the smaller high 

KllO0 ' s -, *f *• * n “ ll “ »choola a number of pupils equal to about 
one-third of thetwelfth.gr.de class enroll, to the sobjm Hi^schooUirilh 
enrollment, tewa. aOO_«d 299 reports dm lowat numtr of physic, 

P P s compared with their tweiflh-gr.de enrollment* In all sires of high 
jehools except tome with more limn 2,500 pupil* few of which were todudS 
in the sample, the ratio of boys to girls is high. 

Since physics, like chemistry, is taken by both eleventh- and twelfth-grade 
pupils, it is significant to note that the number of pupils enrolled in physics 

twelfuT 1 * if 00 * ^ 3 pCrCent ° f Ae Dumber o{ pupd* in the eleventh and 


ChonfM In Icitiics EnroQmsnts ltfun Fink 
and Itond Terms 


There are several reasons for enrollment changes in science courses be- 
tween terms. ^ Pupils do drop out of school, and they do change courses. 
Some high schools, especially the larger ones, have midyear promotions and 
graduation. These high schools commonly offer some second semester sec- 
tions during the first term and some first semester sections during the second 
term. Some students who have made unsatisfactory progress during the 
first term are advised to start anew in the second term, while others are ad- 
vised to choose some elective other than science. Since beginning students 
are seldom allowed to enter a second term section, gains of students in a 
subject will often be due to the offering of beginning sections in the second 
nn. The loss of students in a course will be due to the completion of a 

second term section of the course or to students dropping out of the course for 
a variety of reasons. 


Tables 15 and 16 show the changes in enrollments between the first and 
second terms in four senior high school science courses. There was a net 
loss of 1,565 pupils in the* course^ of jvhich 598 were boy. and 967 were 
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/ 

girls. This loss represents almost 1 percent of the number of pupils enroDed 

KJof 8 A, * year8 I1 ° f , hlgh * chooL In ninlh -grade general science and in 
biology the over-all change between terms was a net loss of i,432 pupils. 

eral science in the ninth grade showed a net loss in all types of schools 

Sn°l 2d 4Q ° Dly “ high 90110018 enro,lrae "* 

between 25 and 49. Biology showed net losses in all types of high schools 
except two and showed net losses in all sizes of high schools. 

in ? ^° Wed De * ,0MeS ** 133 occurred 

IV yP ^[ h, ? h . 8ch i ool » exce P l regularly organized high schools. 

or moj^ CUm!d PnnCiP4Hy iD ^ 86110018 with “wllments of lfoOO pupils 

It may be noted further that for each of the four science courses*™!* 
more often faded to continue than did boys. In ninth-grade genTrd sci- 
ence and biology the number dropping out was approximately in the same 
propertied as the number of boys and girls enrolled in these courses. In 
chemistry net losses were reported for girls, while there were net gains for 

boys. These losses and gains nearly offset each other. In physics, where 

girls represent less than one-third of the pupils, the net change in enroll- 
ment between terms was a gain of 8 boys and a loss of 124 girls. The reasons 
pupils hare for dropping science course# warrant further study in order to 
determine their causes and to find solutions for them. 
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Various science courses other than general «r- - 'nr* K;„i , . 

and physics were offered in the high schools Th«T’ “ST* chemistry, 
T ru received f rom *1 

schools i„ ,,:1,00l *• OT *>»“' >» P«een, of iho 715 

course, Tskle 17 IwXn 7 " more,lMi,io "* 1 »r .Items, e science 
of h.gh spools of v.n„: U t ^ 
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full-time and part-tune 
science teachers 


In the 715 school* reported in this study, there were 827 full-time science 

1 m^ er9 ’ ° Wh ° m 520 WPrC "»<1 307 were women. There were also 
1,011 part-time science teachers who taught one* or more sections of science 
along p other teaching or school responsibilities. Of the*-, 570 were 
men and 441 were women. About 45 percent of the science teachers taught 
science full tune. Men constituted 59 percent of all the science teacher* 
whereas in 1946 ‘ they represented 36.7 percent of the entire school stafT 
ihe approximate number of science teachers in the public high schools can 
be esumated by multiplying the number of teachers reported for the 715 
schools by the sppropriste factor. Table 18 show, the general numbers of 
saenoe teachers obtained ^»y such a process. On the basis of the sample 
used in this study it can be estimated that in 1947-48, there were about 61 600 
science teachers serving in our public high school* About 27,700 were 
full-time science teacher, and .bout 33,900 were part time. About 36.500 
were men and about 25,100 were women. 

Table 19 .hows the number of full-time and part-time science teachers 
distributed on the bam of the types and ai*» of the schools in the sample 
It shows the number of pupila enrolled and indicates the numbef of school 
pupils per science teacher serving in these schools. The over-all average 
indicates ^ there is 1 full time science teacher for each 250 school pupils. 
There is 1 fuD-ume or part-time science teacher for each 112 school pupils. 
In general, the number of higb-«hool pupil, per science teacher increL. 

s :r 0i Scho ° l - lt 0411 ,lao ** »«n that more than half of the 
•chools with enrollments of fewer than 20Q pupiU had only part-time science 
teachers m 1947-4a It can be noted that the number of ^W ^ 
teachers exceeds the number of full-time science teachers in all type* of high 
schools except in the separately adminirtered senior high acbooTprecedL 
by junior high school. In junior-senior high schools of the 3-3 plan, and in 

IT' T? 2 y “ r iuni ° r coUe * e - high schools with «- 

° f 500 pupds m0re h * VC more fuJ1 ' time *** part-time science 
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overage size of 
science classes 


The average class aire was determined by dividing the number of pupils 
enrolled in a course by the number of section® of that course offered during 
the first term of the school year 1947-48. The over all average is greatest for 
the lower junior high school science courses, where there are 30 pupils for 
the seventh-grade general science and 29 pupiU for the eighth grade general 
science. The average for ninth-grade general science and biology is 26 
pupils. The average class sire for chemistry is 23 pupiU, and for physics 
it is 19 pupils. ^ 

Table# 20 and 21 reveal the average class sire in the common science 
aubjecta in various types and sire* of high schools. In the regularly or- 
ganised high schools and in the undivided high schools, the average class 
•ire is about the same as the over all average for all types of high schools. 
The largest average* for class sire arc commonly found in the various types 
of junior-senior high schools. 

When the average cl a®* sire for science courses in the various sires of 
high schools is compared, it is found that science classes are commonly 
larger in the larger high schools. There appears to be a direct relationship 
between the sire of the high-school enrollment and the average class sire for 
the sciences. 

If we assume that each of the 827 full time science teachers was respon- 
sible for a minimum of 4 classes, and half of them had 5 classes, that would 
leave each part-time science teacher with the responsibility for 1 or 2 sections 
of a science subject. The over all average for full-time and part-time science 
teachers was less than 3 sections of science each. The data in this report 
show that about one-third fewer science teachers teaching 5 sections of 
science could have taught all the sections of science offered by the schools. 
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In the light of these sammption. fr.gnHn.uiio,, of seism* ticking by the 
assignment of ssverj tucheu, emd, urving only on, „t two «ienTL,ln», ' 
often teeulb m the reed.ebonMjl.Jxmt type of ecience teaching deploiS 
by achool leaders and tolerated by the pupils. Cine or e fewdfecUye edence 
tachm, with full responsibility for dm K ience wo* in . school, 
bs|n cbsnge this situstjon. Competent science resellers will srrsnge,tm 
oub sod on equipment mid wpplim. Hey will esre for, improyil ^ 
order science materials. Thev will imL mm 

flimi.kinry. Tk^l 1 “ ^ *° ““1“™* *'**<* rOOlUS Snd 

furnishings. They wiU demonstrate experiments and require experimenta- 
?.? Oi the pupils. They will encourage projects and field trips. They 

™ ** experiences which part-time teachers find 

it difficult to achieve. The large number of pwt-time science teachers 
revealed in this study suggests that division of responsibility may be the 
most serious weakness of our science teaching enterprise. 
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grade levels of papils 
in science .courses 

The study of grade levels of pupils in science courses was limited to biology, 
chemistry, and physics, since the general science courses are commonly 
established at definite grade levels. It has been a matter of common know!- 
edge that biology is primarily a tenth-grade offering, but the availability of 
this course to pupils at other grade levels has not beat known. Chemistry 
and physics have been accepted as eleventh- and twelf Upgrade offerings, but 
the extent to which this is true and the extent to which pupils at other grade 
levels are permitted to enroll in these courses has not been previously 
determined. 



* *i 

There were 531 schools, or 743 percent of the 715 responding schools, 
which reported a biology offering. Of these responding schools, 438, or 
82.5 percent, reported tenth-grade pupils in biology. A total of 93 schools, 
or 17.5 percent of 531 schools, reported that their biology pupils were from 
grades other than the tenth grade. Table 22 reports the number of schools 
which enroll the given percentage of biology pupils from the ninth, tenth, 
eleventh, twelfth, and postgraduate levels. A study of this table indicates 
that in 36(1 schools, more than a majority of the pupils are in the tenth grade, 
while 72 schools indicated that in their biojogy course, a majority of the 
pupils were from the ninth grade. In 31 schools a majority of the pupils 
in biology were from the eleventh grade, while in 22 schools a majority of 
the pupils in biology were from the twelfth grade. It Is probable that some 
of these Biology courses in which eleventh- and twelfth-grade pupils were 

enrolled were really separate courses in advanced biology. In the remaining 

46 schools the pupils in biology came from several grades without a majority 
coming from any one grade. 
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Arad • ImbciPqlbfai Chemistry 


Chemistry wu offered in 308 of the 715 reporting schools in the sample. 
Since only 623 of these schools had the upper senior high school levels, the 
course in chemistry was offered in 49.4 percent of the high schools that re- 
ported the grades where the comae is commonly offered. Of these 306 
schools, 257, or 83.4 percent, reported that eleventh-grade pupils were en- 
rolled in the chemistry course, while 51, or 1&6 percent, reported that their 
chemistry pupils were from levels other than the eleventh grade. Only 8 
schools reported that a majority of the chemistry pupils came from the tenth 
grade, although 33 schools reported tenth- grade pupils in their chemistry 
courses. Two schools reported ninth-grade pupils in the chemistry course. 
There were 139, or 45.1 percent of the schools offering chemistry, that 
reported a majority of pupils from the eleventh grade, while 130 schools, or 
42L2 percent of the schools offering chemistry, reported that a majority of 
the pupils were In the twelfth grade. One school reported that more than a 
majority of die pupils in chemistry were postgraduate students. Table 23 
gives the distribution of pupils in chemistry by grade level and die percent 
of pupils from various grade levels enrolled in chemistry. From these data 
it can be noted that chemistry is the science course for eleventh-grade pupils 
more often than it is a science course for pupils at any other single grade level. 




Physics was offered in 296 of the 715 high schools reporting in the sample. 
Since only 623 of these high schools had grades where physics is usually 
offered, physics was offered in 47 3 percent of the schools having the appro- 
priate grades. In 260, or 87.2 percent of die high schools offering physios, 
there were pupils from the twelfth grade in the physios course. 
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tenth, -eleventh, twelfth, and postgraduate levels. A study of this table 

“ 167 ’ 0r 560 P® 0 ® 1 of «ehooh» offering physics, a majority 
of the physics pupils were in the twelfth grade, while in 92 school* or 30.9 
percent of the schools offering physics, the pupils in physics were most often 
eleventh-gr«fe pupils. In only four schools were a majority of the pupils 
enrolled m physics from the tenth grade, and in one school the majority of 
the pupils in physics were postgraduate pupils. There was about an equal 
percentage of eleventh- and twelfth-gr.de pupils in physics in 109, or 36.6. 
prcent of the high schools offering physics. These data indicate that the 
high-school physics is more often a science course for twelfth-grade pupils 
tmn for pupil* at any otter single grade ted* 
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* 

Extent to Which High- S chool Science Courses Were Open to 
Pupils at Various Grade Levels 

Pupils at the ninth, tenth, eleventh, twelfth, and postgraduate levels were 
reported by one or more schools as enrolled in biology, chemistry, and 
physics. Thus in a few schools there were one or more ninth-grade pupils 
in these science courses studying die course with pupils from other grade 
levels. However, very few schools reported ninth-grade pupils in their, chem- 
istry and physics courses. The number of schools reporting pupils at each 
of the high-school levels in biology, chemistry, and physics is summarized in 
table 25. 
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time ollotmeDts lor 

science courses 

* 

TTie schools in the sample were invited to indicate the number and length 
Of recitation periods per week, the number and length of laboratory periods 
per week, and the total length in weeks of tbq science course. From such 
data it was possible to compute the weekly recitation time, the laboratory 
time, and the total time for both. When the total time per week was muhi- 
• plied by the number of weeks devoted to the oonrse, the total time for the 
coarse Wfes obtained. The eo rtr ee nea in total time allotment varied from a 
minimum equivalent of a single period per week for die school year, which 
was the practice in some schools offering general science, to a maihnnm 
equivalent of 10 periods per week, for the school year, which was the practi ce 
in certain biology, chemistry, and physics courses. The most striking fact 
concerning time allotments is the wide variation in the time to the 

same subject in different schools. These wide variations indicate that there 
are large inequalities in the opportunities that schools make available for 
science education. Detailed data concerning these variations are given in 
tables 26, 37, 28, snd 29. 


The time allotment patterns are similar for seventh- and 1 eighth-grade gen- 
eral science. Of the 249 schools that reported offering seventh-grade general 
science, 18.1 percent reported time for laboratory work. Of the 335 schools 
that reported eighth-grade general science, 22.7 percent reported time for 
laboratory work. One single period per week for laboratory waa the most 
common practice reported. Two periods pa week for laboratory was the 
practice second in frequency. A few schools reported the equivalent of 
five periods per week for laboratory instruction. 

Approximately four of each five schools that reported ^ eighth- 

grade gmoal science indicated only .recitation time for these subjects. The 

most common practice was to report the equivalent of five 45-minute periods 
per week for recitation. Approximately two-thirds of the Hnwh that 
' offered seventh- and eighth-grade genera) science reported the equivalent 
of five or more periods per week for recitation related to these subjects. 
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When the combined time for recitation and laboratory instruction for 
seventh- and eighth-grade general science is studied, it can be noted that the 
equivalent of fiye periods per week is the practice in a majority of the schools 
offering these subjects. One, two, or three periods per week is the practice 
in leas than one-quarter of the schools. 

A study of the total time devoted to seventh- and eighth-grade general 
science during the school year indicates that a majority of the schools reported 
of five or more 45- minute periods per week for the entire 
Of the schools that reported seventh- and eighth-grade general 
aciesSe, about one-quarter indicated the equivalent of five periods per week 
for one sem es ter as the time allotted to these science subjects. Further 
details concerning the allotment of time for seventh- and eighth-grade general 
science ms^ be obtained from columns 2, S, 4, and 5 of tables 26, 27, 28, 
and 29. 

Thus JUlohmanla tm ninth Crsds Cavern! ic^ws 

General science in the ninth grade showed the same general extremes and 
oommon practices reported for seventh- and eighth-grade general science. 
The prindpal difference was in the time reported for laboratory instruction, 
where 41.6 percent, or one school hi each two or three, indicated laboratory 
' time. While the equivalent of five 45-minute periods per week continues to 
be the o onk mo o practice for recitation time, more than onc-quarter of the 
schools offering ninth-grade general science reported the equivalent of six 
45-minute periods or more par week for recitation. The schools that reported 
laboratory time for ninth-grade general science indicated that the equivalent 
of two periods per week was the more common practice. The total time per 


practice, although one-fifth of the schools reported a total weekly time which 
would require the equivalent of six single periods per week. Less than 5J) 
percent of 6a schools offering ninth-grade general scieooe reported a total 
time per school year, which would suggest that the course was but one 
se mes ter in length. Detailed data ooocerning the time allotment for ninth- 
grada general selaaac are given in oolumna 6 and 7 of tables 26, 27, 28, and 29. 


The high schools that reported offering biology indicated die same ex- 
tremes hi time allotme nts for recitation and laboratory work as were noted 
for general adanoe. Of the 531 high schools that reported a oourse in biology, 
881, or 133 percent, reported time for laboratory work. The time de- 
voted per weak to recitation indicates that five 45-ndnuto periods or five ' 
60-rainate periods is the usual practice. Two periods per week for laboratory, 
instruction were reported by a majority of die schools. The total time 
par weak for recitation ml laboratory instruction indicates dim five periods s 


/ 
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per week is the common practice, although one-fifth of the schools indicated 
the equivalent of six single periods or more per week. The total time per 
school year indicates that biology is almost universally a 1-year course. 
However, pupils in some schools have twice as much time for instruction in 
biology as do pupils in some other schools. Detailed data concerning the 
time allotments foriiiology are given in columns 8 and 9 of tables 26 27 
28, and 29. 

• ‘4. 

pw Allotments for Chemistry and Physics 

Time allotments for chemistry and physics will be treated together, since 
there are many similarities in the time allotments reported for each. Of the 
308 high schools reporting chemistry courses, 233, or 75.6 percent, indicated 
laboratory time for instruction. Of the 298 high schools reporting physics 
courses, 224, or 75.2 percent, indicated time for laboratory instruction. The 
", similarities in recitation time, laboratory time, and total time allotments are * 
equally vivid. Detailed data concerning time allotments for chemistry and 
physics are given in columns 10, 11, 12, and 13 of tables 26, 27, 28, and 29. 

The weekly recitation , time allotments most commonly reported were 
equivalent to five 45-minute periods and, five 60-minute periods per week. 
The laboratory time commonly reported by the schools was equivalent to 
two 45-minute periods per week. Two 55-minute periods and two 60-minute \ 
periods were also frequently reported for laboratory instruction. The equiv- 
alent of three 60-minute periods or more was reported by about 15 percent 
of the schools that allotted time for laboratory instruction. 

The total time allotted per week for chemistry and physics indicated that 
the equivalent of 5 periods per week was the practice in about 50 percent of 
the schools, the equivalent of 6 periods per week prevailed in about 25 percent 
of tile schools, and 7 to 10 periods per week prevailed in about 25 percent of 
the schools. The total time per week and the total time per year allotted 
to chemistry and physics suggests that a very few schools may be offering 
single semester courses in these subjects. It was not uncommon for pupils 
in some schools to have half again as much time for their chemistry or 
physics course as did pupils in some other schools. A few schools allotted 
twice as much time for chemistry or physics as was the practice in a few 
other schools. 
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troublesome problems related 

to science teaching 

0 ~ 

The schools included in the sample were invited to write statements indi- 
cating troublesome problems concerning science courses, facilities for in 
situation, and other conditions relating to the teaching of science in their 
schools. These statements were listed and then classified in nine groups, 
including one miscellaneous group. Table 30 reports the frequency with 
which each of the nine types of problems were mentioned. The frequency 
is related to the various types and sires of high schools included in the sample. 
• Amopg the various problems, those related to supplies ai^ equipment were 
most often mentioned. In order of frequency, these were followwiby prob- 
lems concerning science rooms, teaching staff, program and ached ules, schoo I 
and community, finances, pupils, hooks, and miscellaneous items. A total 
of 782 problems related to science teaching was reported by the 715 schools 
included in the sample. 

When the total number of troublesome problems is noted for the various 
types and sires of high schools, one may observe a higher frequency of prob- 
lems, from the regularly organised highsschools and the undivided high 
schools, and from the high schools with enrollments between 100 and 300 
pupils. Table 31 is presented to show whether or not the frequency of 
problems was different from the distribution of the various types and sixes 
tff schools in the sample. While the table shows a somewhat higher per- 
centage of problems in the types and sires of schools just mentioned, the. 
over-all picture reveals that the troublesome problems were distributed in 
about the same proportion as the types and sixes of schools in the sample. 
‘This indicates that the problems reported were common to all types and 
sines of schools and that whatever can be done to help meet the problems 
will therefore help all types and sixes of high schools. 
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When the various aspects and conditions of science teaching are considered 
in relation to the problems mentioned, there is some basis for thinking that 
the problems grew out of a lack of sufficient concern for science education in 
the schools. It is true that science teachers were still somewhat scarce in 
1^47-48. It is also true that some items of equipment and supplies were 
not abundant and that prices for these were higher. However, the emphasis 
placed on problems related to physical facilities and teaching staffs suggests 
that most of the problems may have been due to school leaders who were 
satisfied to get along without well-trained science teachers and who depended 
upon teachers prepared for work in subject-matter areas other than science 
to do the science teaching. ' 

Effective science teaching calls for certain unique preparation, experience, 
and interest. It calls for familiarity with and appreciation of the science 
equipment and supplies appropriate for use in high schools. It requires a 
certain love for improvising experiments and an urge to search out examples 
of applied science in home and community. It requires an alertness to the 
values of science teaching materials made available by commercial companies 
and an ability to judge these values. It requires so much devotion to the 
experimental approach that time will he found and taken so that inventory- 
ing, arranging, using, cleaning up, and putting away equipment and supplies 
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can be properly done. It requires an interest in helping boys and girls 
learn through their own experimentation, both of the classical and project 
type. It demands a troubled feeling when classroom and home-study activ- 
ities rely upon books as the authority, rather than utilizing planned edcperi- 
ments and unbiased observations. It demands a conscious effort to keep 
ideas tentative for days, weeks, and oftentimes longer while evidence is being 
obtained. It demands a constant willingness to modify ideas in the light of 
new or additional evidence. 

Science teachers of this type have been, and will continue to be, in short 
supply, but with such teachers in the high schools the problems related to 
science teaching are likely to be less trofiblesome. No approach to perfection 
in buildings, grounds, equipment and supplies, courses, books, or audio- 
visual aids can take the place of well-trained science teachers, although 
obviously science teachers can make their efforts count for much more under 
favorable conditions. A well-trained science teacher working under favor- 
able conditions can help pupils to understand science and to appreciate the 
work of scientists. Science courses Will be sought after by all pupils because 
they see the relationship of science both to ,life and to careers. The principal 
problem will then be what it 'has been: Where to find additional well-trained 
science teachers to meet the needs and interests of the young growing into. **■ 
more and more active and responsible citizenship. 




summary 


The findings in this study are based on returns from 715 public high 
schools and are for the school year 1947-48. The schools supplying the 
information constituted 94.7 percent of the 755 schools in the sample. The 
sample was randomly selected from 23,947 public high schools, and it was 
proportionate to the types and sizes of these high schools. 


Somewhat more than 60 percent of die pupils in the seventh and ninth 
grades was enrolled in general science during the Jir?t term of 1947-48. 
Enrollment in the eighth-grade general science and in biology was equiv- 
alent to 75 percent or more of the pupils in the eighth and tenth grades, 
respectively. Leas than half of the senior high schools offered chemistry, and 
less than half offered physics. However, the combined enrollment in chem- 
istry and physics was equivalent to about one-third of the pupils in die 
eleventh and twelfth grades. This study indicates that more than 50 per- 
cent of the high-school pupils was enrolled in the four commonly offered 
high-school science courses during the first term of 1947-48. 

Some schools make a practice of alternating science courses between 
tenps and between years, while a number of schools offer science courses 
other than general science, biology, chemistry, and physics. Therefore, a 
percent larger than that indicated above represents the total number of 
pupils enrolled in science during the school year 1947-48. 

Boys and girls were about equally distributed in the science courses except 
in chemistry, where there was a small majority of boys, and in physics, 
where there were more than three times as many boys as girls. 


Part-time science teachers outnumbered the full-time science teachers, and 
men constituted more than 59 percent of all the science teachers. The number 
of sections of science offered was such that about two-thirds the number of 
teachers working full time in science could have taught all the regular 
science sections that were offered. The average class size was smallest for 
physics, where it was 19 pupils, and largest for seventh-grade general science, 
where it was 30 pupils. 
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Orod« Lmb of Pupils la Sofoaco Conma 

The seventh', eighth-, and ninth-grade general science courses were rather 
definitely arranged for the corresponding grade levels. Biology, chemistry, 
and physics were being studied by pupils from the ninth grade to the post- 
graduate levels. Biology was arranged for tenth-grade pupils in most of the 
schools, although in some schools it was arranged for the ninth grade and in 
other schools for the eleventh and twelfth grades. More schools enrolled 
pupils in chemistry at the eleventh grade than at any other grade level. In 
a majority of the schools that offered it, physics was a twelfth-grade course. 
Physics and chemistry were offered in alternate years in some schools, and in 
th&e and other schools both eleventh* and twelfth- grade pupils were enrolled 
in the course. 


The study shows that for the school year 1947-48, the most common prac- 
tice was to allot five periods per week to each of the science courses. Less 
than five periods per week was relatively uncommon, even for the general 
science courses. Time equivalent to more than five periods per week was 
the practice in about half of the schools that offered chemistry and physics. 
Hie science pupils in some schools had twice as much time for a science course 
as did pupils in some other schools. About three-fourths of the schools that 
reported an offering in chemistry and physics also reported time for labors- 
tory work; however, about half of these schools included the laboratory time 
within the five periods per week devoted to die subject 



The troublesome problems reported in this study were moat commonly 
related to physical facilities such as equipment supplies, rooms, and school. 
Science teachers, programs and schedules, finances, pupils, and books were 
also mentioned. These problems appeared to be common to all types and 
sixes of high schools. 
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